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Contralateral duplex scanning for deep 
venous thrombosis is unnecessary in patients 
with symptoms 
Gregory Strothman, MD,  John Blebea, MD,  Richard J. Fowl, MD, and 
Gary Rosenthal, MD,  Cincinnati, Ohio 
Purpose: Bilateral lower extremity venous duplex scanning for acute deep venous 
thrombosis (DVT) has been advocated because of the high incidence of occult contralateral 
leg involvement. We investigated the clinical necessity of such a policy. 
Methods: The results from 2996 venous duplex studies performed uring the past 2 years 
were retrospectively reviewed. A total of 1694 of these scans were performed on patients 
with symptoms, of whom 248 (15%) were fotmd to have an acute DVT. Symptoms were 
limited to one side in 198 patients, whereas bilateral complaints were noted in 50 patients. 
Results: Among the patients with symptoms of acute DVT, 72 (29%) had bilateral 
involvement. Bilaterality was more likely in patients with bilateral symptoms than in those 
with only unilateral symptoms (56% vs 22%;p < 0.005). Of the patients with unilateral 
symptoms and bilateral DVT, all of them had either acute (80%) or acute and chronic 
(20%) thrombosis n the symptomatic leg. The contralateral symptomatic limb had fewer 
acute and more chronic DVT (41% and 55%, respectively). No patient from the entire 
group admitted with symptoms had an acute DVT in the asymptomatic l mb without a 
concomitant acute DVT in the symptomatic leg. Unilateral scanning would decrease the 
examination time by 21% and potentially increase total reimbursement for symptomatic 
venous cans by 9% compared with routine bilateral duplex scanning. 
Conclusions: Although bilateral involvement is frequent in patients with symptoms of acute 
DVT, treatment in these patients is not altered by this finding. We conclude that 
contralateral venous scanning in patients with unilateral symptoms is not clinically 
indicated and that unilateral scanning would result in improved cost-efficiency for vascular 
laboratories. (J VASC SURG 1995;22:543-7.) 
Deep venous thrombosis (DVT) is a common 
clinical problem associated with significant morbidity 
and mortality rates. Acute DVT accounts for up to 
600,000 hospitalizations per year in the United 
States, 1,2 with an in-hospital mortality rate of 2% to 
4%. 3,4 To initiate timely anticoagulation therapy, 
early and accurate diagnosis is important. Duplex 
ultrasonography, because it is noninvasive and has a 
high degree of sensitivity and specificity, has become 
the diagnostic test of  choice. 5,6 
Because of a high reported incidence of bilateral 
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leg involvement ranging from 17% to 32%, 6-9 
bilateral venous duplex scanning has been recom- 
mended. However, systemic anticoagulation therapy 
is used regardless of DVT location, and we therefore 
questioned the need for routine bilateral examination 
in all patients with symptoms. 
PATIENTS AND METHODS 
We retrospectively reviewed the computerized 
registry of the Noninvasive Vascular Laboratory at 
the University of Cincinnati Medical Center for all 
venous duplex scanning of the lower extremities per- 
formed from July 1, 1992, to June 30, 1994. Pro- 
spectively recorded emographic data on all patients 
included age, sex, race, symptoms, risk factors for 
DVT, and indications for the study. All patients un- 
derwent bilateral venous duplex scanning with either 
an Ultramark 5 or 9 ultrasound scanner (Advanced 
Technology Laboratories, Bothell, Wash.) with a 5 
MHz linear array transducer. Imaging of the corn- 
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Table I. Primary indications for 
duplex scans 
No. Percent 
Pain 1015 34% 
Swelling 679 23% 
Surveillance 691 23% 
Source for PE 412 14% 
Follow-up 87 3% 
Other 112 4% 
Total 2996 
PE, Pulmonary embolism. 
mon femoral, deep femoral, superficial femoral, 
popliteal, calf, and superficial veins of the lower ex- 
tremities was routinely performed. When thrombus 
was found in the common femoral vein, more proxi- 
mal imaging of the iliac venous system was also at- 
tempted. 
The ultrasonographic criteria used to diagnose 
acute DVT included visualization of intraluminal 
thrombus, noncompressibility of the venous walls, 
and the lack of characteristic spontaneous phasic 
venous blood flow and flow augmentation with 
extremity compression. Chronic DVT was diagnosed 
by the presence of more echogenic thrombus in small 
contracted veins, recanalized thrombus, and promi- 
nent venous collateral vessels. The venographically 
documented sensitivity and specificity for the diag- 
nosis of acute lower extremity DVT in our laboratory 
has previously been reported as 89% and 92%, 
respectively. 6 
In a prospective group of an additional 30 
patients, an independent observer timed the duration 
of bilateral venous cans. The total time required of 
the vascular technologist to complete a patient study 
was measured. This included, and was separately 
measured, patient preparation, individual eg scan- 
ning, computer data entry, and report preparation. 
Data are expressed as the mean __ standard error 
of the mean. Statistical analysis was performed with 
chi square analysis on the Winstar 1.56 statistical 
software package (Anderson-Bell, Arvada, Colo.). A 
p value less than 0.05 was considered statistically 
significant. 
RESULTS 
During the study period 2996 venous duplex 
studies were performed for suspected lower extremity 
DVT. A large number of scans (1302 [43%]) were 
performed on symptom-free patients. These were 
primarily for surveillance purposes in patients at high 
risk for development of DVT or to identify a source 
of pulmonary embolism (Table I). Most scans were 
obtained in patients who had symptoms suggestive of
potential DVT. One third of the patients (563 of 
1694) had symptoms of both leg pain and swelling, 
although one was predominant. Acute DVT was 
demonstrated in 248 (15%) of these patients with 
symptoms, and they are the focus of this report. 
There were 128 women and 120 men with a 
mean age of 54 years. One hundred fifty-six (63%) 
patients were white, and 92 (37%) were black. The 
indications for scanning in this subgroup of patients 
with acute DVT included pain (n = 45 [18%]), 
swelling (n = 79 [32%]), or both pain and swelling 
(n = 124 [50%]). Most of the patients had well- 
recognized risk factors for the development of DVT 
(Table II). Almost one third of them had two or more 
risk factors present (Table III). Symptoms were 
present more frequently in the left leg (118 of 248 
[48%]) compared with the right (80 of 248 [32%]), 
whereas bilateral symptoms occurred in 50 (20%) of 
these patients. 
Overall, a total of 862 thrombi were found in 320 
limbs. Of these limbs 81% had acute DVT, 7% had 
chronic DVT, and 12% had both acute and chronic 
DVT. The distribution of thrombi demonstrated a 
predilection for the left side. Fifty-eight percent of all 
acute and chronic DVT were found in the left limb, 
whereas 42% were present in the right limb. The 
most common locations for DVT were in the 
superficial femoral vein (24%) (Table IV). 
A total of 176 of the 248 (71%) patients with 
symptoms had acute DVT in one limb with a normal 
contrallateral examination result. Patients with uni- 
lateral DVT were more likely to have unilateral 
symptoms (154 of 176 [88%]) than were patients 
with bilateral DVT (44 of 72 [61%]; p < 0.001) 
(Table V). The remaining 72 (29%) patients with 
symptoms had thrombi in both lower extremities. 
Bilaterality was more likely in patients with bilateral 
symptoms than in those with unilateral symptoms 
(56% vs 22%; p < 0.005). 
With regard to patients with bilateral DVT, those 
with unilateral symptoms had either acute (35 of 44 
[80%]) or acute and chronic (9 of 44 [20%]) 
thrombosis n the symptomatic leg. The contralateral 
asymptomatic l mb had fewer acute (18 of 44 [41%]) 
and more chronic (24 of 44 [55%]) DVT. No patient 
admitted with symptoms had an acute thrombus in 
the asymptomatic leg without an acute DVT in the 
symptomatic leg. 
The total time required to perform a bilateral 
lower extremity venous duplex examination was 
28 + 1.4 minutes. Of this, 55% of the time was 
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Table II. Patient risk factors for DVT 
No. Percent 
Prior DVT 133 54% 
Malignancy 58 23% 
Post-op 43 17% 
Trauma 27 11% 
Bedrest 21 8% 
Hypercoagulable 8 3% 
BCP/estrogen 2 1% 
Pregnancy 2 1% 
BCP, Birth control pills. 
devoted to patient preparation and administrative 
tasks, whereas less than half this time was required to 
obtain the scan itself. A normal imb required atotal 
of 5.9 -+ 0.3 minutes to be scanned, whereas one 
with DVT averaged a longer 8.1 _+ 1.0 minutes 
(p < 0.01, t test). Our charge for each study was 
$362, with $310 for the technical component and 
$52 for the professional interpretation fee. The total 
Medicare allowable charge in our geographic area is 
$156 for a bilateral duplex examination, with $116 
and $40 for the technical and professional fees, re- 
spectively. A unilateral scan is allotted $155, reflect- 
ing a decrease of $1 in the technical component. 
DISCUSSION 
DVT of the lower extremity is a major source of 
morbidity and death in the United States. Although 
it is generally accepted that the true prevalence of 
DVT is much higher than is clinically apparent, here 
are approximately 600,000 cases per year that require 
hospitalization. 2 The in-hospital mortality rate, as a 
result of either pulmonary embolization or comorbid 
conditions, varies from 4% to 12%, whereas the 
subsequent 1-year mortality rate is 19% to 21%. 4'1° 
To initiate timely anticoagulation therapy and to 
prevent possible pulmonary embolization, accurate 
diagnosis is important. 
The clinical suspicion of DVT is suggested by the 
presence of known risk factors uch as advanced age, 
malignancy, hospitalization, recent surgery, and con- 
finement to bed. 2,n,12 Patients with multiple trauma 
have also been found to have a significantly increased 
risk of proximal DVT. ~ad4 The clinical diagnosis of 
acute DVT, however, is frequently inaccurate be- 
cause the associated symptoms and signs of leg pain 
and swelling are nondiagnostic. The value of the 
physical examination in predicting the presence of 
DVT has been variable. The sensitivity may be good 
as demonstrated byAnderson et al.,10 who found one 
or more physical signs in 92% of cases of acute DVT. 
The specificity of clinical signs and symptoms i not 
Table III. Prevalence of DVT risk factors 
No. Percent 
None 54 22% 
One 120 48% 
Two 55 22% 
Three or more 19 8% 
very high, however. Only 25% of patients with 
clinically suspected DVT had positive results of DVT 
in a review of 833 patients by Markel et al. 7 
Combining risk factors and clinical findings, Lande- 
feld et al.ls identified five useful indicators of 
proximal DVT. This included recent immobility, 
cancer, swelling above or below the knee, and fever. 
The prevalence of these clinical findings directly 
correlated with an increased probability of acute 
proximal DVT. Even in the presence of all variables, 
however, DVT was present in only 42% of patients. 
Because the clinical diagnosis of DVT is so 
inaccurate, more objective techniques have been 
developed. 16Invasive phlebography has been widely 
supplanted by other noninvasive modalities. Imped- 
ance plethysmography is being replaced by real-time 
ultrasonography, s,6'12 In a recent metaanalysis com- 
paring duplex ultrasonography with venography in a 
general population of patients with suspected lower 
extremity DVT, the combined sensitivity and speci- 
ficity for duplex scanning was 93% and 98%, 
respectively. 17 The recent addition of color-flow 
duplex scanning has further improved visualization 
of the smaller distal calf veins. 18 
Although venography had been used only in the 
symptomatic limb because of its invasiveness, most 
vascular laboratories perform routine bilateral ex- 
tremity scanning regardless of the location of signs or 
symptoms. Retrospective r views of large numbers 
of patients with duplex studies performed for acute 
DVT have demonstrated a high prevalence of bilat- 
eral DVT, ranging from 17% to 32 %.4,6-9 On the 
basis of these results, it has been recommended that 
all patients undergo bilateral venous duplex scanning, 
even when the patient is admitted with unilateral 
symptoms alone. 7Because systemic anticoagulation 
therapy is used as treatment, he clinical significance 
of bilateral extremity thrombosis i not evident and 
has not been specifically addressed in most prior 
reports. We therefore questioned the necessity of 
routine bilateral duplex imaging in all patients with 
symptoms and investigated whether they are of 
clinical value at a time of fiscal constraints. 
Consistent with previous reports, we found an 
overall 29% prevalence of bilateral DVT in patients 
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Table IV. DVT location 
Left Right No. Percent 
External i iac 10 5 15 2% 
Common femoral 99 82 181 21% 
Deep femoral 40 23 63 7% 
Superficial femoral 116 86 202 24% 
Poptiteal 110 72 182 21% 
Calf 96 70 166 19% 
Superficial 27 26 53 6% 
Total (%) 498 (58%) 364 (42%) 862 (100%) 




results Unilateral Bilateral Total 
Unilateral DVT 154 22 176 
Bilateral DVT 44 28 72 
Total 198 50 248 
with symptoms. A significantly greater risk for 
occurrence of bilateral DVT was present in those 
with bilateral symptomatic legs compared with those 
with only unilateral symptoms. Of the patients with 
unilateral symptoms and bilateral DVT, it is impor- 
tant to note that all of them had either acute (80%) 
or acute and chronic (20%) DVT in the symptomatic 
limb. Therefore all of these patients would have been 
treated with anticoagulation therapy on the basis of 
only these unilateral duplex scanning results. Of 
greater significancc, all of the acute DVTs in the 
contralateral symptomatic legs were always associ- 
ated with concomitant acute DVT in the symptom- 
atic leg. No case of acute DVT in the asymptomatic 
limb had a symptomatic leg that was normal. 
Identification of these acute DVTs in the asymptom- 
atic limb would therefore not have changed any ofthc 
paticnts' clinical treatment. Putting our results into a 
broader perspective, no patient from the entire group 
of 1694 patients with symptoms had an acute 
unsuspected DVT in the asymptomatic l mb in the 
presence of a normal symptomatic leg. Bilateral 
venous canning therefore did not contribute to the 
patients' treatment, and a policy of only unilateral 
scanning would not have inappropriately withheld 
anticoagulation therapy from any patient requiring it. 
The long, successful history of unilateral venography 
lends further support o such a clinical protocol. We 
now propose that routine bilateral examinations be 
performed only in prospective studies specifically 
investigating the natural history of acute DVT. 
The results of two other studies with smaller 
numbers of patients are consistent with our findings. 
In a prospective study of 126 consecutive lower 
extremity venous scans, LePain et al. 19 found no 
patients to have had an acute DVT in an asymptom- 
atic extremity contralateral to a normal symptomatic 
limb. Nix et al. 2° have reviewed their results in 216 
patients with unilateral symptoms for DVT and 
found only two (0.9%) patients to have thrombi 
isolated to the asymptomatic l mb in the presence of 
a normal symptomatic limb. Both patients, however, 
were at particularly high risk for thrombosis. One 
patient had a history of bilateral DVTs and an acute 
documented pulmonary embolism, whereas the 
other had just undergone a total joint replacement. 
The authors therefore recommended bilateral duplex 
examination only for patients with bilateral symp- 
toms of tenderness or edema, suspected pulmonary 
embolism, or continuing major risk factors for DVT. 
In this era of cost control and increasing fiscal 
concerns, bilateral venous canning may be a luxury 
that we can no longer afford. Fillinger et al.21 have 
estimated that, under resource-based relative value 
scale guidelines, costs for noninvasive vascular stud- 
ies will exceed reimbursement. With future increases 
in payment unlikely, maximization of laboratory 
operating efficiency is the only possible alternative 
for financial solvency. Venous duplex scanning is 
increasingly comprising a greater proportion of 
studies being performed. In 1992 Medicare paid for 
452,502 scans. 22 Because Medicare typically com- 
prises half of the payor mix in most laboratories, 
one could conservatively estimate that 905,000 
venous duplex studies were performed in the United 
States that year. Because 45% of all of our patients 
referred for venous studies had only unilateral 
symptoms, they would have required only a uni- 
lateral examination. Nationally, this would have 
affected 407,250 studies. As duplex ultrasonography 
continues to replace impedance plethysmography, 
this figure would be expected to more than triple. 
Any increase in cost-effectiveness in the performance 
of venous scanning would therefore be expected to 
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have a positive impact on the financial viability of 
noninvasive vascular laboratories. 
Calculations for the potential financial impact on 
individual vascular laboratories is difficult to estimate 
and depend greatly on the number of venous studies 
performed, payor mix, and the proportion of inpa- 
tient versus outpatient studies. We found the time 
required to perform a bilateral examination to be 
similar to the results obtained by Messina et al. ~8 The 
elimination of contralateral normal leg scanning 
would decrease the duration of each study by 21% 
(5.9/28 minutes). If this newly available time could 
be filled with additional patients undergoing unilat- 
eral duplex scanning, a net increase of 9% in Medicare 
reimbursement distributed over all symptomatic 
venous studies would be accrued. Doing other 
noninvasive studies that provide better reimburse- 
ment or receiving higher compensation for venous 
scans by non-Medicare payers would allow a labora- 
tory to increase cost recovery with such a policy of 
unilateral venous scanning. 
Our results confirm that bilateral involvement is 
common in patients with symptoms and diagnosed 
with an acute DVT. However, such contralateral 
DVT does not result in any changes in the treatment 
of such patients. We therefore recommended that 
patients with unilateral leg symptoms undergo only 
unilateral venous scanning. Such a policy would 
result in improved cost-efficiency for vascular labo- 
ratories and potentially increased reimbursement. 
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